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Table 1 Properties of cyclie olefin copolymer (COL)

Sample Comonomer ( mol% ) Tg( <)’ M, x 10-* M_x10°* MM, Density( g;‘cmz )
D. 30.7 98 1.02
D, 45.2 151 17.8 11.0 1.75 1.02

" Measured by using dynamic mechanical analyzer PE-DMA 7e, at a heating mate of 5 K/min
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Fig. 1 Chemical structure of cyclic olefin copolymer({ COC)
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Table 2 Molding temperature of COC blends

1# #

3# 4 # 54 o#

Weight ratio (D, /D, )} 100/0 80120 60/40 40/60 20/80 0100
Molding temperature( C } 210 212 216 216 218 225
3 HBRE FKAAT, BHELD D, FBBMK(D, <40 wt%)
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Fig. 2 DMA curves ilustrating the miscibility of COC
blends

Table 3 7, of COC blends measured by DMA
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Fig. 3 SEM photos illustrating the effect of blending ratio on cell structure of microcellular COC blends (1207 ,20 MPa)
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Fig. 4 Effect of temperature on the cell structure of microcellular COC blends

a)Cell density; b)Cell diameter
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Fig. 5 Effect of blending ratio on the cell structure of microcellular COC blends

a)Cell density; b)Cell diameter
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Fig. 7 Effect of blending ratio on the diffusivity of COC
blends
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PREPARATION AND CHARACTERIZATION OF MICROCELLULAR CYCLIC
OLEFIN COPOLYMER BLENDS USING SUPERCRITICAL CO,

SUN Xinghua, LIU Chenyang, YU Jian, LI Gang, HE Jiasong
{ State Key Laboratory of Engineering Plastics, Cener for Molecilar Science , Institute of Chemistry |
Chinese Academy of Sciences, Beying 100080}

Abstract Two cyclic olefin copolymers with the same comonomers and differet monomer molar ratios were
blended, and then the blends were saturated in supereritical CO, at 20 MPa and various temperatures to prepare
microceltular cyclic olefin copolymer blends by means of pressure quench. The cell density and cell diameter of
microcellular polymers were calculated to investigate the effects of temperature and blending ratio on cell structures.
The higher temperature results in larger cell sizes and smaller cell densities. The cell density increases remarkably
and cell diameter decreases with increase in the content of the ingredient with higher T, .1t is found that the stiffness
of the matrix is the only possible material property that accounts for the differences in cell structure of micorocellular
cvclic olefin copolymer blends with different blending ratio.

Key words Microcellular polymer, Supercritical CO,, Cyelic olefin copolymer blends, Cell structure



